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(54) FLEXIBLE CIRCUIT BOARD AND OPTICAL PICK-UP USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a two-axis high- 
bending type flexible circuit board which is bendable not 
only in a direction perpendicular to the board surface but 
also in a direction parallel to it. 

SOLUTION: This board 100 is so constituted that a pair 
of opposed flexible insulating band films 101 are 
integrated with a conductive circuit pattern 102 in ^Q3"X 
between. In this case, a plurality of slits 103, stretching in m *\$2± 
the breadth direction up to a middle from both side parts 
of the film 101 toward the circuit pattern 102, are formed 
alternately in the longitudinal direction of the film, 101. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the flexible circuit board of a biaxial quantity 
crookedness mold turnable not only in the direction which intersects perpendicularly especially with a 
substrate side but an parallel direction, and the optical pickup equipment using it about the flexible 
circuit board (FPC) which the conductive circuit pattern was made to intervene and was unified between 
the flexible insulating band-like films with which a pair counters. 
[0002] 

[Description of the Prior Art] When connecting electrically between one member and other members * 
which carry out biaxial movement relatively to this member, it is necessary to combine each edge of a 
flexible electrical connecting means with both members mechanically. One containing such a member 
that carries out biaxial movement is looked at by the optical pickup of a DVD (digital videodisc) drive. 
[0003] As shown in drawing 3 , it has the optical pickup of DVD with the pickup section (fixed part) 10 
and moving part 20. Elastic support of the moving part 20 is carried out in the air at the tip of the 
movable joint 30 prolonged from a fixed part 10. As for moving part 20, a lens 21 and a coil 22 are 
unified. 40 is the permanent magnet prepared in the separated fixed position in moving part 20, as a coil 
22 is penetrated. 

[0004] The lens 21 by which it is placed between the optical paths of the laser beam read / for writing 
moves in the right-and-left (tracking) direction LR a search and for focuses by controlling the drive 
current which flows in a coil 22 at a vertical (focusing) direction UD list (biaxial movement). Between a 
fixed part 10 and moving part 20, it connects with two or more open wire 50 for transmitting a coil drive 
current. The both ends 51 and 52 of open wire 50 are combined electrically strongly with a fixed part 10 
and moving part 20 by spot welding on a machine target. 

[0005] The electrical connecting means of this example is the flexible open wire 50. Since total 
mounting cost including plant-and-equipment investment becomes high as for the spot welding for 
connecting this open wire 50 electrically and mechanically, in manufacture sites, such as a site and 
works, development of the continuation by easy soldering of handling is demanded. The desirable object 
of soldering is FPC more collective than each open wire. 

[0006] Drawing_4 is the top view (a) and side elevation (b) showing an example of conventional FPC60. 
Although this FPC60 is what built in two or more circuit patterns 62 between the flexible insulating 
band-like films 61 of a pair and is flexible in the direction of B which intersects perpendicularly with a 
substrate side, it cannot expect flexibility in the direction parallel to a substrate side of A so much. 
[0007] So, in using FPC, the device which increases the flexibility of the direction parallel to a substrate 
side of A is needed. Drawing 5 R> 5 is the top view (a) and side elevation (b) showing FPC70 formed so 
that a circuit pattern might be made to move in a zigzag direction in a wave type and it might leave only 
the circuit pattern part. Generally the deformation FPC suitable for such biaxial movement is formed by 
the ultra-fine processing technology of laser. 

[0008] This FPC70 consists of the circuit pattern section 71 of the plurality [ each / which moved in a 



zigzag direction in the wave type ] of FPC structure, and the common section 72 which holds those 
edges collectively. Each circuit pattern section 71 makes the hole of a circuit pattern terminal engage 
with the pins 1 1 and 23 which stood up from the pickup section 10 and moving part 20 which mentioned 
above, respectively, is positioned, and fixes the perimeter with solder 12 and 23. 
[0009] 

[Problem(s) to be Solved by the Invention] However, when moving part 20 was repeated and it 
continued making the optical pickup of drawin g 3 carry out biaxial movement actually with the 
application of the deformation FPC 70 shown in drawing 5 , stress concentration happened to the part 73 
near the soldering sections 12 and 24 of the circuit pattern section 71 shown in drawing 5 (a), and it 
became clear that there was a fault by which the part 73 is destroyed soon. 

[0010] This invention aims at offering the optical pickup equipment using the flexible circuit board of 
the biaxial quantity crookedness mold of structure and it which were made not to carry out stress 
concentration near the soldering section, even when it applies to the optical pickup mentioned above. 
[0011] 

[Means for Solving the Problem] It is characterized [ 1st ] by this invention coming alternately to form 
in the longitudinal direction of said film two or more slits prolonged crosswise from the both-sides 
section of said film to the middle towards said circuit pattern in the flexible circuit board which the 
conductive circuit pattern was made to intervene and was unified between the flexible insulating band- 
like films with which a pair counters. In this case, preferably, said circuit pattern moves in a zigzag 
direction in a flat surface, and said two or more slits are alternately formed so that it may go into a part 
for the trough of said circuit pattern. 

[0012] This invention is characterized [ 2nd ] by coming to form two or more holes in said film in the 
shape of a honeycomb in the flexible circuit board which the conductive circuit pattern was made to 
intervene and was unified between the flexible insulating band-like films with which a pair counters. In 
this case, preferably, said circuit pattern is said the shape of a film, and isomorphism, and said hole also 
penetrates said circuit pattern and forms two or more electric conduction paths in said circuit pattern. 
[0013] In the two above-mentioned modes, by the concrete configuration, said film is separated and 
prepared for said every circuit pattern, and said two or more films are connected with the common film 
prolonged crosswise in both ends. 

[0014] Moreover, it is characterized by it being soldered with the flexible circuit board mentioned 
above, the fixed part which was soldered with the end of this flexible substrate and was fixed, and the 
other end of said flexible substrate, and being fixed, and the optical pickup equipment concerning this 
invention coming to have movable moving part to said fixed part. 
[0015] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail with reference to the 
operation gestalt shown in the drawing. Drawing 1 is the top view of FPC 100 concerning 1 operation 
gestalt of this invention. Between the flexible band-like insulating films 101 with which a pair counters, 
this FPC 100 makes the conductive circuit pattern 102 intervene, and is unified. Two or more slits 103 
prolonged crosswise from the both-sides section of a film 101 to the middle towards the circuit pattern 
102 are alternately formed in the longitudinal direction of a film 101. 

[0016] The band-like insulating film 101 of plurality (this example 4) is separated, respectively, it is 
arranged in parallel, and, more specifically, both ends are summarized in the common section 104. the 
edge of the circuit pattern 102 — the common section 104 — setting - a hole - dawn processing is 
carried out. This hole 105 is used for the pin (for example, 1 1 of drawing 4 (b), 23) insertion at the time 
of soldering. The circuit pattern 102 is a pattern which moved in a zigzag direction in the wave type, and 
it is arranged so that a slit 103 may enter into a part for the trough from right and left. 
[0017] A slit 103 is also that for the film 101 containing the circuit pattern 102 to enable it to be crooked 
in the direction of A easily shown in drawing 3 (a). In this case, flexibility increases by arranging two or 
more slits 103 alternately to the longitudinal direction of a film 101 . For this reason, even if it was 
prevented that the stress at the time of biaxial movement concentrates on one place and it experienced 
biaxial movement of a long period of time [ film / 101 ], it was checked that a good connection 



condition is electrically maintainable, without destroying the circuit pattern 102 in it. 
[00 18} Laser beam machining is not needed for formation of a slit 103. For example, it is easily 
processible with a big ** press. Therefore, production becomes easy and becomes cheap. The 
configuration of a slit 103 is not limited to the example of illustration. For example, a slanting slit is 
sufficient. Moreover, each film 101 and the common section 104 may be formed in one. 
[0019] Drawing 2 (a) is the top view of FPC200 concerning other operation gestalten of this invention. 
Between the flexible insulating films 201 with which a pair counters, this FPC200 also makes the 
conductive circuit pattern 202 intervene, and is unified. [ as well as a previous operation gestalt ] This 
FPC200 performs etching etc. to the solid pattern of Cu of one sheet, forms in the longitudinal direction 
in drawing the circuit pattern 201 of the four shape of a strip of paper by which insulating separation 
was carried out, and is formed in it by drilling further two or more stress distribution holes 203. This 
stress distribution hole 203 penetrates the insulating film 201 also including the circuit pattern 202. 
[0020] The object for the connection holes 204 is formed in the both ends of each circuit pattern 202. 
This connection hole 204 is used for the pin (for example, 1 1 of drawing 5 (b), 23) insertion at the time 
of soldering. 

[0021] In FPC200 of this example, flexibility can distribute increase and stress by forming two or more 
stress distribution holes 203 in a film 201 in the shape of a honeycomb. For this reason, even if it was 
prevented that the stress at the time of biaxial movement concentrates on one place and it experienced 
biaxial movement of a long period of time [ film / 201 ], it was checked that a good connection 
condition is electrically maintainable, without destroying the circuit pattern 202 in it. 
[0022] Laser beam machining is not needed for formation of the stress distribution hole 203. For 
example, it is easily processible with a press and a drill. Therefore, compared with the conventional 
structure article, it can manufacture at an easy process, and becomes cheap. This originates in a circuit 
pattern being simple and substrate processing being easy. 

[0023] Drawing 2 (b) is the part plan showing the operation gestalt from which this invention differs. In 
this example, alternate arrangement of the stress distribution hole 203 is regularly carried out in two 
trains at the longitudinal direction of the circuit pattern 202. Therefore, since the track of the 3 root will 
be formed in a longitudinal direction, there is an advantage from which it will remain even if the 1 root 
is cut, and switch-on is secured by the 2 roots in the circuit pattern 202. 
[0024] 

[Effect of the Invention] According to this invention, the following effectiveness is expectable as stated 
above. 

(1) since the soldering activity by people's hand is attained, as compared with the case where open wire 
and spot welding are used, plant-and-equipment investment is alike and cheap, and an operator's level of 
skill is not needed but there is also still less an operator's own danger. 

(2) Even if it wakes up a faulty connection after product shipment, exchange of FPC can be simply 
performed with instruments, such as a soldering iron, on that spot. 

(3) By that which can deform the configuration of FPC comparatively easily, it can respond to a limited- 
production-with-a-wide-variety article or a prototype easily in accordance with hand solder being 
possible. 

(4) By changing coupling parts into FPC from open wire, advanced features by implementation of chip 
mounting or the unification with FPC of pickup circles are attained to the demand of a prospective more 
small product or a highly efficient product. 

(5) It enables the biaxial crookedness mold FPC of this invention to expand the applicability of FPC 
which was not used by part only for 1 shaft moving part until now by leaps and bounds. 

(6) In the 2nd invention, a crookedness property can be especially changed continuously by changing 
the aperture of a stress distribution hole, distribution, and a number. Moreover, even if a circuit pattern 
is partly cut by making an aperture or less [ of a circuit pattern ] into 1/2, switch-on is maintainable in 
the remaining part. 
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